Feature Extraction of Snoring Sounds:
We extracted several temporal and spectral features for all snoring segments (Table S1 ).
Since sleep stage may change the upper airway control mechanism and the generation of snoring For calculating spectral features, we first estimated power spectral density (PSD) using welch method with 100 ms hamming window and 50% overlap between adjacent windows. We calculated spectral features for the entire frequency band (100-4000 Hz), and seven sub-bands:
100-150 Hz, 150-450 Hz, 450-600 Hz, 600-1200 Hz, 1200-1800 Hz, 1800-2500 Hz, and 2500-4000 Hz 2 , 3 . We choose these sub-bands to determine the dominant and the resonance frequency bands in snoring sounds. Frequencies below 100 Hz were not chosen to remove the effects of heart sounds as frequencies below 100 Hz often contaminated with them 4 . Previous studies have shown that the main frequencies of snoring due to the narrowing at the base of tongue were above 650 Hz; whereas frequencies of palatal snoring were below 450 Hz 5, 6 . Fruthermore, previous studies have shown that most of the main peaks of snoring were less than 1000 Hz 7 .
Additionally, in some cases it was also reported that the harmonics of the frequencies could be expanded to 2200 and 3500 Hz 8 . Also, the measured first and second formant frequencies (resonance frequencies) of snoring sounds are mostly in the range of 400-800 Hz, 1200 -1800
Hz respectively 9, 10 . Considering all these facts, we choose those seven sub-bands.
From PSD, we calculated three spectral features. The spectral features included the average power of snoring sounds in each frequency band; relative power, which defines as the average power of snoring segments in each sub-band divided by the average power in entire frequency band (100-4000 Hz); and spectral centroid, which determines the frequency with the maximum power in each frequency band. Linear Predictive Coding (LPC) analysis ( ) = estimated amplitude by power spectral density = Lower band frequency and = Higher band frequency. * Feature was computed over the entire frequency band: 100 -4000Hz and seven sub-bands of the power spectrum: 100, 150; 150, 450; 450, 600; 600, 1200; 1200, 1800; 1800, 2500; 2500-4000 Hz.
Upper Airway Model:
We developed an electrical equivalent circuit of the upper airway tube considering it as a collapsible tube (Figure 1) . We used the impedance type analogy to derive the transfer function of the circuit. The impedance type analogy yields the voltage current relationship of a circuit. Table S2 shows the equations of the element used in the model. 
